The optical model of polycrystalline networks of histological sections of rectum wall is suggested. The results of investigating the interrelation between the values of statistical (statistical moments of the 1 st -4 th order) parameters are presented. They characterize the coordinate distributions of the fourth parameter of Stokes vector of Fourier transforms of laser images of rectum wall histological sections and oncological changes. The diagnostic criteria of rectum cancer are determined.
Introduction
A new direction of optical physical diagnostics [1] [2] [3] [4] [5] [6] [7] [8] -laser polarimetry of microscopic images of polycrystalline networks of biological tissues histological sections has been developed in recent years. This approach is focused on in vitro measurements of coordinate distributions of Stokes vector parameters of biological tissues laser images with further complex (statistical, correlation, fractal, singular, wavelet, etc.) analysis on the basis of the obtained data arrays [9] [10] [11] [12] [13] [14] [15] .
Another diagnostic biomedical laser technique -polarizationally sensitive optical coherent tomography -also became widely spread [10] . It is based on measuring the parameters of Stokes vector in the remote (Fourier) diffraction zone of the field of scattered laser radiation.
That is why the task of combining the information potentiality of the above mentioned techniques of optical diagnostics basing on the development of new methods of analysis and processing of polarizationally inhomogeneous images of biological tissues in the Fourier plane of scattered radiation field proves to be topical.
This research is focused on the development of experimental technique of polarization investigation of coordinate distributions of Stokes vector parameters of the laser field in the Fourier plane for diagnostics and differentiation of the severity of pathological changes in rectum tissue biopsy.
2.Basic Analytical Relations
It was determined for the fields of scattered laser radiation that polarization state in every point with ( m n, )
coordinates is formed by the mechanisms of statistical interference and is determined using the following relations Expressions (3) and (4) are "input" parameters for diffraction integrals determining further diffractioninterferential process of evolution of amplitude-phase distributions of object field.
For the case of finding the biological tissue layer in the focal plane of the objective the following can be written ( )
Here f -focus distance of the objective; λ -wave length of laser radiation; m n, and * * m n , -coordinates of the points in the image plane and Fourier plane respectively.
Diffraction integrals (5) and (6) enable to determine the asymmetry degree of Fourier spectrum in two mutually transverse directions
where
Thus, taking into account relations (1)- (6) where 600 800× = P -total amount of pixels of CCD-camera recording the polarizationally-inhomogeneous object field in Fourier plane.
Correlation Approach
One of the most well-known and effective approaches to the analysis of the coordinate structure of 
Spectral Approach
Statistical analysis of power spectra 
Optical Realization of Fourier Transform of Polarizationally Inhomogeneous Laser Fields
Histological sections of biological tissues samples were located in the focal plane of microobjective (focal distance m f μ 450 = , magnification 4Х) were projected onto the plane of light sensitive plate (800x600 pixels) of CCDcamera ( pix pix n m P 800 600 × = × = ), which was placed at focal distance to assure the measurement range of structural elements of Fourier spectrum of biological tissues image for further geometrical sizes 2 μm -2000 μm.
The analysis of polarization structure of Fourier spectra of the images of biological tissues histological sections was performed by means of polarizer and quarter-wave plate.
The technique of measuring Stokes vector k S parameters is described in detail in [10 -14] Table 1 . th Stokes vector parameter of Fourier image of polarizationally inhomogeneous image of optically anisotropic component of histological sections of stomach wall tissue is determined. By means of these parameters differentiation of benign and malignant tumor with high sensitivity and specificity levels is realized for the first time.
